Recurrent excitatory synapses are shown theoretically to play roles in memory storage 2 1
1 0 †To whom correspondence should be addressed: Kohara et al., 2014; Lee et al., 2014; Valero et al., 2015) . Similar heterogeneity has also 1 0 1 been reported in the CA2 region (Oliva et al., 2016) . We thus investigated whether 1 0 2 CA2-to-CA2 connections are spatially biased in the CA2 stratum pyramidale. For one 1 0 3 of the 7 connections, we failed to accurately identify the relative loci of the recorded 1 0 4 cells in the RGS14-positive CA2 region. Thus, we analyzed the remaining 6 pairs. The 1 0 5 relative location of each recorded cell was determined in the CA2 stratum pyramidale, 1 0 6 which was rectangularly standardized according to the RGS14-positive or 1 0 7 STEP-positive areas ( Figure 5A ). In this cell map, we noticed two structural tendencies. First, the directions from presynaptic cells to postsynaptic cells were spatially biased 1 0 9 ( Figure 5B ; V = 2.05, P = 0.02, n = 6 pairs, V-test). A given CA2 pyramidal cell tended 1 1 0 to make a synaptic connection with a CA2 pyramidal cell that was more proximal to the 1 1 1 CA3 regions. This tendency suggests that compared to distal CA2 cells, more proximal 1 1 2 CA2 pyramidal cells receive more recurrent inputs from other CA2 pyramidal cells. Second, the connected pairs were located preferentially in the superficial layer 1 1 4 and the proximal side of the CA2 region ( Figure 5C ). The difference between the 1 1 5 superficial and deep layers of the stratum pyramidale has not been well studied in the We found that the proximal CA2 (CA2b) subarea, but not the distal CA2 1 2 5 (CA2a) subarea, has dense recurrent connections, similar to the CA3 region. According to the most recent definition (Dudek et al., 2016; Lein et al., 2005) , the CA2b subarea 1 2 7 encompasses the stratum lucidum and receives monosynaptic inputs from the dentate , 2017; Perin et al., 2011; Song et al., 2005) . In CA2 pyramidal cells, we did not find 1 3 6 bidirectionally connected pairs. This may be because the numbers of pair recordings are 1 3 7 simply not enough. The CA2 region was reported to contain a higher density of GABAergic The high density of recurrent excitatory connections may be counter-balanced by strong 1 5 2 inhibitory inputs and maintain the excitatory-to-inhibitory balance in the CA2 local Experiments were performed with the approval of the Animal Experiment Ethics Committee at the University of Tokyo (approval no. P29-9) and according to the Acute slices were prepared from the hippocampi of ICR mice (17-26 postnatal days). The mice were anesthetized with isoflurane and then decapitated. The brains were 1 6 7 removed and placed in an ice-cold oxygenated solution consisting of (in mM) 222.1 1 6 8 sucrose, 27 NaHCO 3 , 1.4 NaH 2 PO 4 , 2.5 KCl, 1 CaCl 2 , 7 MgSO 4 , and 0.5 ascorbic acid. The brains were sliced horizontally at a thickness of 400 µm using a VT1200S 1 7 0 vibratome (Leica). The slices were allowed to equilibrate at room temperature for at 1 7 1 least 0.5 h while submerged in a chamber filled with oxygenated aCSF consisting of (in 1 7 2 mM) 127 NaCl, 26 NaHCO 3 , 1.6 KCl, 1.24 KH 2 PO 4 , 1.3 MgSO 4 , 2.4 CaCl 2 , and 10 1 7 3 glucose. The slices were mounted in a recording chamber and perfused at a rate of 1.5-3 1 7 4 ml/min with oxygenated aCSF. Na 3 PO 4 , pH 7.4, containing 3% (w/v) formaldehyde. The sections were incubated with 1 9 0 2 μ g/mL streptavidin-Alexa Fluor 594 conjugate and 0.2% Triton X-100 for 6 h, subsequently with mouse primary antibodies for RGS-14 (NeuroMab; N133/21; 1:500) Proximodistal heterogeneity of hippocampal CA3 pyramidal neuron intrinsic 2 7 0 properties, connectivity, and reactivation during memory recall. Neuron ripples. Nat Neurosci 18(9):1281-90. 
